Onset of DNA replication in nuclei of proliferating and resting NIH 3T3 fibroblasts following fusion.
NIH 3T3 mouse fibroblasts arrested in medium containing 0.5% serum were fused with stimulated cells taken at 2-h intervals after replacing the medium with one containing 10% serum, and DNA synthesis was studied in mono-, homo- and heterokaryons using radioautography with double-labelling technique. The presence of a resting nucleus in a common cytoplasm with a stimulated nucleus from the prereplicative period has an inhibitory effect on the entry of the stimulated nucleus into the S period in medium containing either 0.5 or 10% serum, but ongoing DNA synthesis continues. After a 24-h stay in a common cytoplasm with resting nuclei the stimulated nuclei return into the state of rest. When resting cells are stimulated by 10% serum, their inhibitory effect on stimulated nuclei in heterokaryons still persists, at least for 2 h following stimulation. Preincubation of resting cells with cycloheximide for 4 h abolishes their ability to suppress DNA synthesis in stimulated nuclei. The data suggest that resting cells produce an endogenous inhibitor of cell proliferation, whose formation depends upon the synthesis of protein. When stimulated, the cells can proliferate only after decreasing the level of this inhibitor. The results obtained are consistent with the idea of a negative control of cell proliferation.